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noticeable effect on preimplantation development, suggesting that
individual HDACs have distinct functions during preimplantation
development. Although RNAi-mediated targeting of Hdac3 mRNA
was very efﬁcient, maternal HDAC3 protein was stable during
preimplantation development, thereby preventing an examination of
its role. HDAC1 knockdown does not increase the rate of global
transcription in late 2-cell embryos, but does result in elevated levels of
expression of a subset of genes; this increased expression correlates
with hyperacetylation of histone H4. Results of these experiments
suggest that HDAC1 is involved in the development of a transcription-
ally repressive state that initiates in 2-cell embryos.
doi:10.1016/j.ydbio.2008.05.068
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Proneural basic helix–loop–helix transcription factors regulate cell
fate commitment and differentiation in neurogenesis. However, their
proneural functions are not well understood, in part due to a lack of
information about their target genes. Here, we identiﬁed direct
transcriptional targets of the bHLH transcription factor Neurogenin.
We found that Neurogenin regulates neurogenesis by activating
transcription factors, cell signaling components, and genes regulating
cytoskeleton rearrangement and cell migration. Some of these target
genes are induced by Neurogenin in both Xenopus and mouse, and
comprise conserved effectors mediating Neurogenin activity in
vertebrates. We computationally deﬁned consensus sequences for
Neurogenin binding and identiﬁed responsive enhancers regulated by
Neurogenin in seven target loci. These enhancers commonly contained
clustered, conserved consensus binding sites and drove neural tissue-
speciﬁc expression in transgenic Xenopus embryos. We used the
Neurogenin binding consensus and a computational approach to
predict additional target genes involved in neural development at a
genome-wide level. Previously, we also demonstrated that the novel
nuclear protein Geminin maintains neural progenitors and blocks
neuronal differentiation, at least in part by antagonizing Neurogenin's
ability to activate its target genes. To deﬁne how Geminin regulates
neurogenesis, we recently identiﬁed a subset of Neurogenin direct
targets that are repressed by Geminin. We are now using these target
genes to characterize how antagonism between Geminin and Neuro-
genin regulates transcriptional programs controlling neurogenesis.
doi:10.1016/j.ydbio.2008.05.069
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As nucleosomes are widely replaced by protamine in human
sperm, the epigenetic contribution of the paternal genome to
development would appear quite limited (beyond the known
imprinted genes). However, our genome-wide approach ﬁnds the
retained nucleosomes enriched at the promoters of many transcrip-
tion factor families and signaling proteins that help guide embryo
development (termed developmental promoters). Although the bulk
sperm genome is hypermethylated relative to the egg, we ﬁnd that
developmental promoters are strikingly hypomethylated in sperm.
Furthermore, these developmental promoters selectively acquire DNA
methylation during differentiation, suggesting that development is
accompanied by the targeting of DNA methylation to particular
developmental promoters to silence their activity, possibly to restrict
alternative cell fate decisions. In ES cells, many developmental
promoters are occupied by PRC2 and also by pluripotency factors
(Oct4 or Nanog). We observe a striking overlap between the
promoters bound by these factors in ES cells, and the developmental
promoters in sperm that are hypomethylated and histone bound,
raising the possibility that one or more of these ES cell factors might
contribute to the chromatin state of developmental promoters in
sperm. Taken together, these results suggest the formation of
distinctive chromatin states at developmental promoters in sperm,
possibly to promote developmental totipotency.
doi:10.1016/j.ydbio.2008.05.070
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The Wnt/β-catenin signaling pathway directs multiple cell fate
decisions during embryogenesis. In early Xenopus laevis embryos,
this pathway speciﬁes dorsal cell fates by activating genes that will
give rise to Spemann's organizer. Previously, we have shown that
Wnt/β-catenin functions during a discrete window of time prior to
the midblastula transition (MBT) to activate gene expression. We
have also reported β-catenin/TCF-dependent transcription before the
MBT despite large-scale transcriptional repression. This indicates that
β-catenin functions during pre-MBT development to regulate gene
expression and that this information is heritable through multiple
cell divisions. We hypothesize that β-catenin recruits chromatin
remodeling factors to promoters prior to the MBT to deposit heritable
marks of transcriptional activation. Promoters bearing these marks
would thus be poised to begin transcription. We ﬁnd that β-catenin
and RNA Pol II interact with organizer gene promoters before the
MBT and are both required during this time to deposit histone
modiﬁcations associated with transcriptional activation. To deter-
mine how these marks are established, we have characterized a β-
catenin-associated histone methyltransferase (HMT) activity. The
arginine HMT PRMT2 associates with β-catenin before the MBT and
is thereby recruited to target promoters. PRMT2′s activity at TCF sites
is sufﬁcient to induce secondary dorsal axes and rescue loss of β-
catenin. We conclude that β-catenin-mediated histone arginine
methylation is an initial step in the establishment of heritable, active
chromatin architecture at organizer target genes.
doi:10.1016/j.ydbio.2008.05.071
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